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ABSTRACT: 

PROBLEM TO BE SOLVED: To improve the magnetic field strength and the 
magnetic field gradient by suppressing magnetic saturation in the vicinity of 
tips of magnetic poles in the case of selecting a narrow recording track width 
of the thin film magnetic head. 

SOLUTION: The magnetic head has at least a magnetic pole tip 21 a placed at a 
position in contact with a magnetic gap in a couple of upper and lower magnetic 
poles and an auxiliary magnetic pole 21b wider than the tip 21a. A part in the 
vicinity of a medium opposed face of the T-shaped magnetic poles as above is 
made up of a laminated film consisting of a magnetic material layer 23 with a 
high saturation magnetic flux density forming part of the magnetic pole tips 
and part of the auxiliary in the vicinity thereof and consisting of a magnetic 
material layer 24 with a low saturation magnetic flux density forming the 
remaining parts of the auxiliary magnetic pole . Or in the case of forming a 
tip of the magnetic pole whose track width is 
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^ y h-rtucj: o a b sfficojiMji^amv-vya* 
too45] H2*ji waste* ufcBaanjatt, ±« 

40 ®tt«f4123t(gBs <r)%,2<m>&mm2Ab<F> 2 

®mmm?®fiiuzmx'$>z>. ±mmmm 2 1 <7)«<* 
mx-hh. 

[0046] H6J3 JrVH7CS^-«ffi{i, ±gBE» 
•y72 1 aOSA»te5fe^te. ■rtr*>^±«BHKf-yr2 

1 awienEas^ .„ 7- 2 0 tmtz>uft<r>Mz. m 1 

<?)«tt«Pil 2 3 J: 0 $ 4>te*£ ^g&ftil^?&jffiBs 3 
(Bs3 >Bs 1 ) Sr^rt4»3tfD«ttWH«3 2*a 

50 atrv^i. m3coajttfff4i3 2(c«i. wiorsso. 
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2um ggCDF e Z r N^F e N&fc'OSllJfctffltfffl 

[0047] ±mmmm2 1 <o^f**f(6jiB 

3tf>«ttWBJ13 2 1 . itBs fffi ( Bs i ) frfcSr* 
^ 1 <0Btefl*« 2 3 1 . t£Bs flfl ( Bs 2 ) 

b. Z.iXhWtm?-\m3 2. 2 3, 2 4fcti, <£*l-?*l 

oft»«**«*«Bs 3 >bs i >bs 2 omt&wi 
tm«mMmm&&tzmm&zt#x'£?>. io 

zttfx-zzt&iz^ mRmsizj: vi&mz-thzkifi 

[ 0 0 4 8 ] ±J8 L/SWBBJirCtt. ±a5!E!igjrffi 2 1 

8*j«kt^H9fc*-rj: at. ±asEttss2 1 tmm 
ft.** 772 0 *^-w*nd-r*T»iE«a« 1 7 ico 

t , mm%**r 77*2 0 fclWtT AttOT^i!® 
fffctiii:*^**. flUtf. TWfEIMttil 
9??«ffl3<*) , I*»l/C 0.5//m ggHJ 20 
■It ££9. ±*fclMTCQ#<3T*«Sf->}'Tl 7a 
fc ZtlX. 0 -IffiOTtFMiHSS 1 7 b Sr*t4T«IE» 
ffiftl 7j&*»fc*i.4. 

[ o o 4 9 ] M8*?m9izmUzim®mzumt2>z 
u &hj>vmmzMiT2t>iznmt%&. t*e 

ttttff 1 7 COUT t» . iSBs com 1 OS£tttffi>l 2 3 
fc i 0 T»HMSf- 7717at ftftSftOTl^ttlS 

1 7 b cr>-&z until, aormmmmi i bo*s& 

<9S*#£isBs OSg 2 attttttftfl 2 4 T®l8.? 5 i t 30 
^L^. $^>(C HlO^Ill lfcSttiofc. T 
SflBSf-yTl 7 afciUf±g|Jfi^-?--y7 , 2 1 a Of EH 
®Sg.¥wT2 0t®'thcr>Z.l l zm( l Z. ZtiZiim 

<m&mm 2 3 & 0 $ ^(cia«is^^s*^# 
<*>»tt*mi 3 2 ^issl-c i> 

[0 0 50] mr^Lfc«ffi^ y7*2 1 afc}gISfj®ffi2 1 

2 3 1 ft 2 mmmm 2 a e>ffim%®m<oit 
tmmt. msim^mmmzm itzm^iz^wh 

7*4. 40 
[0051 ] -t^hib. 01 2^-t©fiEflUatCfcV% 

r, ±a5iB#iisffi2 i««c^itrjffijff^a5^(± N msso 

h7 7?W 0 Tie^ffi^^f-V 77*2 Ot^thW&^-v 
7'2 1 at, ;<0lifvr2 1 aO±ffl(Cffl»U 

[00 52]±araffif--y7*2 1att, WitfNiboF 
e 5 o^<0«t d^rfiSfDffl^^jg^^v (b^: 

K)fiW2 1 b<i. i^«safa*«jfcifew/h$vv?-vn 

^ (Ni 8 jFe!o5:J:')^7^7r^CoFeZr^ 50 



•ERff 1 1-14 9 6 2 0 
1 2 

£%zfrL>%hm2<7)®.m®m2 4iz£ vmntetix 
n*. _tgpta#*es«62 i«f4*frfnffi^a5w±, ^ 

3fcJ:V»2<^tWfl«2 4<o«)fiSfili. ffi*Lfc 

mmmtmm:hh, 

[0053] ±.fflm*v72 1 a«, g 1 <0«tt*m 
1 2 3 fc $ 2 Ol&tHffil 2 4 ^ftfO^fcfl'OitfcJE 
fcT. ±3ttHflB&2 lbtm?&m#0MWi ifih7 
v?G (&im3l.*r*v72 0bm-t&m) Wo iOS 
<S*€S<lTV^. -r^*)*>, W 2 /Wo 2Bs i /B 
s 2 <Z>Wft£»£l/0>4. 

[0054] ±f£ Lfc J; 3 ftM/T^Ji. Ja~RO J: 7 fc 
LXftZZttf-eZZ. t=5r^*>, t-f S i ^rt'*> 
^^l»^S3 0tPEPi;7-S^;l-K7^x-y^y^ 

^M^Vf-3 l^rtSiifc^ y^ffi^ifT'sBs fflll 

cowmmm 2 3 ^«wi»»«-f 4 . 

[0 0 5 5] Z<7)XoiZ^ ±Mmm?-y72 1 ac7)#ig 
£OJt (W 2 1 /Wo ) £$&TOfi®«?)Jt ( Bs 1 /B 
S2 ) J:0**<f^r&iktJ:oT. ±«a«f-7 
7*2 1 a*)** •yr*f|6l^*<ffl^fif^n-r4 i^^lEil 
«S£StLfc*£fc:*$Cvci, ±g!TOf-.y7 s 2 1 at 
±S?HajlK®2 1 b&^Sttat^ (flWffi^) C*j»t4 

[ o o 5 6 ] m tr . 0 1 com&mm 2 3 tteine^ 

^JgBs 1 *n.5TON isoFeso^SrfflV^ 02coe , | 

mtmm2 4t,zffiawm®&Bs 2 36*1.21^7^7 r 

XCoFeZ r-&4*ffl^3tHSfc:, tgjNBSl** 772 
0fcWl«rt&±«?»Kf-7r2 1 aco^ ( h7v7ffi) 
Wo $r 1.2jui btl. Z0)i ±«SBKf- 
•yT2 1 a<0±ffiMIHiflffi2 1 b fcSft-SSMtofi 
w 2 . ttfr%T^wm<r>mm<r>m<r>m l.2x 
(1.5/1.2)= 1.5//B ISUbki-fi. .riiCJoT, ±gsiK 

ffif--y7-2 1 aco¥-v -/Tn^mmm^mm-^x o 
*ie«irta*SLfe*^icfi^T«>. ±OTffi^--y7°2 

1 at±a5MfftKffi2 1 btOSSBMi- («JS«5^) T 
[0057] J^Lfc J pfcaWSBit^-y h'tCO^T 

t , mum 1 3 (c^t j: 3 (c. Tgpieinifii 1 7 *ie 

Sam^f-v -y7-2 0KWtTO«<^T'^BJ8ai:-rSi 
t*«T#4. $^>t=, TSPISIiKfiil 7{cov^Ti>, T 
SSatSf-yri 7a£iSBs ^>S51<08MttmJi2 3-C 
ML. TgB»Kffil7b5r(KBs cO*2cO)Stt«^ 

m 2 4 xmm-h zttfmt<. z n^ztmmm 

fecolt (Bs 1 /Bs 2) fcjfcCT, T»?»Sf-7ri 
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1 3 

7 acoT^mmmm i i b tii-r&nwa tfEgo&tf 

U\ -t**)^, W 3 /Wo SBs i /Bs 2 C9W$£ 
[0 0 58] =Srfc. laUfetSBIROlias^Ttt. * 

tmi otb&x-Mfct&mm < hu>j-x-i\,mm) t 

RHF7-296328#£IBB80> -/ -v f-flfittt^. *ffl^5, 10 
283.942^8^tiE8$flT^£ . JfctJBrtELfclta 

[ 0 0 5 9 ] *5HBW*2<08aa'N-y KOHitfB 
SCo^T. 014fc«fctf@l 5£#8SLTiftflH-f£>. 

m 1 4 ii*jEflH<o» 2 <vom^ -v vn-g&Bmfisa 

mti& 7ji-t$ffl m$> h . =SrJ3 , 0 1 4 JilEIJK - y K t L 

T^ram^ y H<^aw)***ur^4. zcomtz 
[ 0 0 6 0 ] 01 4(:stii^7 nil. rmmm 

(T»ia««S) 4 It. ^<0±fc«t»jS3<ifc«Sl 
^•y7 (IBiiKS^'yT) 4 2J3j:tf±*8« (± 
gflfdlififfi) 4 3fc£*LT^S. T9n8ffi4 lfcJ:tf 
* -y r 4 2 (1. SSE LfcSOBBlB fc l§l«=5rttf4A» 

[0061 ] ±OTH4 3 4>&< fc i>MfttfffiiJffi<7) 

wmmnvRMmzMimistiXKi. *ttwt 30 

8M14 5 fc . «S«lSS?gSBs 1 J: MtSviJM) 

msmmBs 2 ( b s 2 <b s 1 > 2 <o«tt 
mm a 6 tco««4 4£Wfav&. 

[00 62] >IiX^mifcJ;t/SS2c7)«ttttf4«4 5. 
4 6t«. Mj4 L JtHife^ffi i: Ha&tttttfflaig££ 
fimmZixZ. §£>t, ftBs cDgl^JSttW4«4 5 
tti. ll3t^L£«S^JI&S«tt]g<0£«§H\ 0 

4 1^ LfcaatiB t imwA k <r>mm% mmm-tb 
zbi>simx'b&. ztihzmttmmeM&tt^ 40 
xmrnx-hz. m2<7)W.mmm4 6izmmmm 
tizbi>x-%h. 

[0063] *l«att*m*4 5fc3520«tttm« 
4 6 t <7)«1J84 4*»(5>*4±aHffli4 3(/D$ft*t[6]ffi 
jSGSSB^m, MlimmiIftfrt>F I B (Focused Ion B 
ean) JalSrlTf - i: t i oT, -y^tpiWo {CIS 



WfiW 1 1-14 9 6 2 0 
1 4 

l*WD«ih5-y?fiWo fCttlCLTfe 1 }. 1«^7 
7"4 2«tffl»t4WBs «>m<0»ttWBJB4 5(ih 

[0064]^ <r>mmmm.<mmm^ 7 kii 

?1bWo £ 1.8/xi JaTfc«h5y?fcUfci<0-C* 
4. CieoJ: d=S^WR«ft^-y H<ojtJa»<ojDltF I B 
fcWlW&ifctJioT. Hi 1.8jub HXTk^oimh 
7 v ?HWo fc*tJES-ttfcJt«B«4 3 £ft£<fc < ?#£ 
I b WX'% h . ±SPi8ffi4 3 <03fc«g?{i . PEP 

xm^mmixtaTtinb^mx'hii} 1 . *cr>®& 

tttJltDHf**|i!±S*4fci6K. PEPB#c0H3tt^ 

[0065] £tf)J:3t. ieMih^-y^HWo £ 1.8// 
a li!Ti:$ ?fl:U:B5l^ -y HCJtBS-liriJtA 
fc, i«Bs OStl<oatt*mJi4 5c7)W$t(i: 0.5wm 

wjs^^tti, fi^c7)m+*^-^v^J6t. 

[0 066] mihy-y^mfo & 1.8/ii OTfc«Eh 

i *^BJJ^m2C73iSm^-y 

KTii. sbs 0)mi0Mmmm4 5<r>mzi o.5 W 

m&tWRWS.m&^btfX'Zh, «Bsc7) 
» 1 *>«1tWB*4 5 ^JI$ < & i: . 
««)2S[«a*36 i ftb*L4 Z bfrt>.Wil <0«ttWR«4 
5<7)Jf 2.0wm JJlTfctSi Jb» 
Lfei^t, tmhyy^lSgWo 5r 1.8//m OTt^h 
y ytltf&^Z, SBs «0»lOBttttflJH4 5tf5 
Jf?t$r 0.5^d tllii:*<'f*£i:feJ:oT. hy y 
^1@Wo t*flES*fe±aiffl«4 3WjySWtJ3»t6* 
1 tf5fiMtff fiJI 4 5 1 S 2 CDW.&mm 46b OWifgP 

^■e<?5«sws»* wmi-s i b *fr s & . ^ o r . ie^ 

5. 

[0067] fine, IB»h57^f|Wo fcffiBs ?>$ 
1 «fi!4 5«WS t £3Mt£litt*£<>>tt5H* 

14 5tft»liS?&SBs i 36«1.4T<ONi5oFe5oS:ffl 
l\ ^2c0Ktt«$4«4 6tiat«K^?5jSBs 2 jW).9T 
<7)N isoF e2o$rfflV^?t. 
[0068] 



6/23/06, EAST Version: 2.0.3.0 



(9) 



1 5 



1 1-1 4 9 6 2 0 

1 6 





mi©«tt^fii4 5roj?$ t 


0. 3 Aim 


1. OjtD 


aim* 


ajMia 


aims 


mmm 




X 


X 


o 


o 


W n 2ttn 


O 


o 


o 


X 



* 1 ICS* J: 3 . f m h y -v 7 ifmmibS lz 
tt. «Bs <0»l<0«tttmJi4 5<?D5St*»<-r4 

a. ^bs »»ioatttmji4 5<ojsstsji[<-r6 

[0069] 3<0«f«f|ftraBiafl«MMi, II 

s 3 £*t&£S3 08tt*m)lk, «Bs flfl (Bs 

i ) i wmmmmt . {£b s «^ ( b s 

miz j: war , $ & tBiHMEfcitians-iti £ t & 
[ o o 7 o ] ±a Ltzmm&mxu. ±.mm4 3 co* 

T«H«4 1 OWR^ ?T4 2 fcflftN&lWM 1 
a£BRtt0tt(cAiXLTt>J:iri. TffiftS 
4 Hi±IMfii4 3<n9&MR*iA9bLX. 
(41a) iiSI|4 3 fc imSKflDItf..! fc#T*£ 
£. £OJ:3fc««|Jfifc:J:*itf, ■y*<Cfiri«l«IE 

*f!lk&£. 

[007 1] $r:fe % TSHfflM lfcowtfc. iSBs <9 

* i vmmmm b <s b s 2 oamfffiji t thus 
■rs-rkawau*. TgP8si4 loam^ 
vT4 2 b&th&ftnMz, m 1 <mmmmx 0 $ 
<s fctt*ar«»**** § v 41 3 coKttTOi $■ ss l t 

[ 0 0 7 2 ] ftlc, *jW*0»3<oaE»'vy HOUifi^ 
Bfcowc, 01 6*jJ:tfBll 7Sr#SgUTRW4. 
01 6«*«W)IB30«JR^-y H<O-StM0UJIKO59» 

ittii&TFriwmbi. 01 emm^-y 1 

StlHK^-y Htc2iffl-rs^<^«c(gjt«. 01 k|3j 

[oo73]0i 6iz7fitmmm^v T%mm* 



* (Tmmmm) sit, -eoitiBtjgjKSftjtsaa 

^t77 (IBHW^-v-xr) 5 2feJ;tf±mBfi& (± 
10 SlggBfi) 53k£Wl/CV^. TS8ffi5 l£J:l>' 

8m^-yT5 2«. wMUzmmmmbnm^m^ 

[0074] ±«®5 3tt, 'J>%< k 

mmfmrnmrnzx^m^hx^h . mmz 

OttWBJi 5 5k. «&*n&3>®« Bs 1 J: 0 /JvSvtfHIi 

&3l®*Bs 2 (Bs 2 <Bs 1 ) £qir*-*JB2tf«tt 

mm 5 6 k<7)«jsi 5 4 s-* ltv^ . 
20 [0075] ztit>miti£Vf&2<mmmm5 5. 

5 6fcfcL lu^L^M^k^^iKttTOOffl^ 
* J 3iffl§iXl.. $ttc, SBs <7)^1^8ttTOl5 5 
(C{±. H3K*Lfc8ai<0fWr4«tt»?5*Jl«!^, 0 
4fc*LfcaEfflRk^«tt«kO^»»3r^*affl-t* 

T t H«T» 4 . 2 oattWM 5 6 fc^JUKSraSffl 
■ftZblX'Z&. 

I 0 0 7 6 ] fll 1 iOiSttTO* 5 5 kf5 2<0»tt*mJB 
5 6kO«[S^5 4*^^l,±a58fli5 30«Ef^[6jffi 
30 iSflHKfl-fcli. Mx.tf«E«*fiaiiaO!!*^F I BJpi^Jfi 
•rClkfci^T. «*Ml*]B<7)®Wo 1.8^m KIT. 

tt^*t*fl«5 3a*«»jfi$^TV^. ^^id^rCi 

[0077] ±gP®S5 3tfMfeJg»^fl»ritt*fl«5 3 

5 3a^««LTOi»l««tt*m«5 5tt, «#*f 
ftBlCfc^T ifSWo -v -y 7° 5 2 k & L 

T^4. -<7)J:3^£!ig55 3acr)^#*f^ffi*(6iA v£ oiS 
40 Sh(i 2/i«OTk$h.T^4. b5-y^1SWo 8:1.8 
xtnUlTkt4^fc s flgP5 3 a«S§hj5« 2jum 2: 

[0078] zemmanma&^v h«, n 5 y 

I BJolSrjafflt, ±OTSS5 3^5tffi$r 
fllff5 3ak-f&.rkfcJ:oT. ifg 1.8//m WTk^a 
Ett h 5 -y 7«@W 0 K»J6$*fc±a«as 5 3 * ^KJ: 
<»ftik*«TS*. ±SM5 3?)dlg|S5 3ati s ffl 
50 ^PEPIg^afflLTSDXf4>Iki^T'J)4 
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Zcr)ti&t,ziitoxn%t:liH±.Zit&tzMz. PEP 

[00 79] -TOj:?^ ia«F5-y?|fWo * 1.8/u 
n tTF tWkVy vPik Ltz$L%'\ ••/ F£*fj££-£l>/t;6 
fc, SBs O^lcoait^l5 5«0lf §t(i 0. 

macn¥Mif±% < & I . z o£#> . #&BJ§<7)m 3 OEB 
FTJi. iSBs <0»l«fiStt*mS5 5CDJf££ 

0.5/ii tLhtii< iftciot. ass* 

Bs (09 1 «0«tttm« 5 5 <JDW$ 5rJf < 1/T gr* t . 

«#mg^&#$ii#*;wu zt&t>.mi <mm 

¥4!§5 5<T)W^t 2.0/xi WYt-fhZ fc**#2 U*. 
[0080] JbiSLfciat. Kf*b?-y?HWo £ 
l.Sjum 13lTi:«h5"y^flrr4*&C. «Bs OgSl 
<0atttWRJB5 5tf5J13tSr 0.5//m W±i;JI<-f -Si 

*JttS» 1 ^SBtttffil 5 5 k»2^«ttWHJi5 6 1 

T, ia»h7-y^iSWo 5: 1.8jun OTt 

[0081 ] 3<7)®faMlftW&mMMt. H 

6 ^ 7 fc* Lfc J; o fc . 3JBJa±<o«tt*mJi<o«JB 

kti*j*?-s£ tinner* *. -r^*>. i^nss 

s 3 **t4*3<oattt*m«t , «Bs tfB ( Bs 
i ) *»£>$r4» 1 Ofi8tttm«fc . ffiBs tffi ( Bs 

mzxtat s zbtzmzm&imnmti z t tfx-% i 
[ o o s 2 ] ±a ufcsai»jrctt , ±mm 5 3 oft 

«B»^*S-K»h 9 -y ?*Wo fcJtJ6S*tfla55 3 a 
i 3tc. TS«ffi5 105^gSrP«^flg55 1 afcflni 
RB*fc iDl-t £ i 1 £ . £ <7) J: 3 &BKn@£ J: 

7 y ? KliCtt L T § 4> izffi ij t & £ . 
[0083] TSBWiSltou-Ct), SBs <o 

[0084] 



(10) # iff 1 1-149620 

1 8 

imw.x'<r)wmm*9m\-thztt>K'*z>. ztdizz. 

10 -C*6. 

[02] i wjiiram^ v h i comm. 

[03 ] H2 KS^aitaWl^ y H^^CTSr^-fS 

[04 ] 02 t^-tafflaast^ >y Foffiwssgw*^ 

[05] ^Bjjcy,^ i cofiraft's -y H Olg 2 CDUM 
20 !>„ 

[06] 02 fc*r»«a»i^ y vemamasm 

[07] 05 C*tHBBWR^ -y H^BMi «Bi<^0B 
W$rin-f0T-*S„ 

[08] *3%0flcom 1 O^Mfiia^ 7K«)S3 <7)HSfe 

^®tc j: mmmmmtnwmmm-tmx'b 

[09] 1 O^lia^^ -y H £0^4 OHJS 

30 S. 

[010] 08 iz^-trnfflm^ Ytnmmmm. 

[0n] 09 izTfi-rmmm^ ? mmwim^ 
BWim-tmx'bh. 

[012] xminmmmzmcriTtmBmizmm 
Ltz-mz^-tmxhh. 

[013] *m\<?)WMm*fo<r)T^mmi,zmm 

[014] *«bh<os 2 ffMsmsn^ -y h <7)-mmm 

[015] 014 1 s^trawsa^ -y k vymmkK 
■tmx'bz. 

[0i6] 3W«b«)» 3 OS ffitsim^ . y k <7)-mm 

[017] 016 tw^-T^Iima's -y YnSSMtt 

■t^nmxhh. 

[018] ^*cy)-fl8W ; 5rJiMlim'v -y F WHfii^JS 
Sr^-T0-eAS. 

[019] ^*<0lilSiam^ -y F T^MiKS 
50 HBft*5rfHT*6. 
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[020] tt$oKK8*(^ f \za »t * t^kbs 

17, 4 1. 5 1 T3££Sffi 

17a. 2 1 a W&f--v7 

i7b. 21 b wmm 

[01] 



ftSPP 1 1-1 4 9 6 2 0 
2 0 

1 9 wmBm^v f 

2 0. 4 2. 5 2 WMtai^-Vyr 

2 1.43. 5 3 ±g«Bffi 

2 3. 4 5. 5 5 RBs <^ 1 ofltttttfMI 

24. 46. 5 6 ffiBs Oft2*>attttfMI 



[02] 
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[07] im8) 




imii] [Hi2] 
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[014] [1115] 
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(72) mm wm mm a&m&t m ®% 

(72)»bb# m. *F? (72)fHB# 'h* ft 

#^jn*in^Tfi^E«jiiBr72 s^ttm »^jii»;iiw#E*gjiiBr72 flss^tuc 

(72) mm m 
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